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• High temperature superconducting (HTS) can scale the offshore wind turbines (WT) up 
to 10 MW with the Reduction of the size and head mass
• A cryogen free system with a cryocooler is put forward for cooling the HTS system.
• The cryocooler of this system is operating under a rotating condition, the regenerator 
performance may be influenced
Background Simulation model
Model details
• Gambit is used for generating 
meshes
• ANSYS Fluent 17.2 is used
• K-ω viscous model
• The material properties are based 
on NIST Database
• PISO coupling scheme
• Second order spatial discretization
• Every cycle has 360 time steps
Case settings
• a is the acceleration.  And g is the 
gravity which is 9.8m/s2
• In this simulation, a has different 
direction and different values. The 
operating frequency and porosity 
of the regenerator are also 
changed.
Fig.2 The meshes of the model
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Fig.1 The sketch map of the regenerator model
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Conclusion and outlook
• With the help of ANSYS Fluent 17.2, the regenerator model operating
under different accelerations are simulated.
• With the increasing of the acceleration, there is a slightly influence on
the temperature field of the regenerator. The temperature field change
has no relation with the operating frequency. With a higher porosity,
the transformation of the temperature field is more obvious. But the
temperature distribution in the regenerator solid part has no much
difference. The pressure field is influence less than the temperature file.
So we can say that the acceleration has a very limited influence on the
performance of the regenerator.
• But this study is only about the regenerator. When the cold head
system operating under the rotating condition, there should be some
influence on the performance of the cryocooler. So we also build a
facility to test the cryocooler with different accelerations, as shown in
Fig.17. The test results will be published in the future.
Fig.17 Rotating test facility
Simulation results
Tab.1 The parameters of the model
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Fig.13 Temperature field Fig.14 Temperature distribution
2Hz，porosity 0.5
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Fig.3 Temperature field 
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Fig.4 Temperature distribution
20Hz，porosity 0.5
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Fig.5 Temperature field Fig.6 Temperature distribution
20
30
40
50
60
70
80
0 0.01 0.02 0.03 0.04
Te
m
p
e
ra
tu
re
 K
Length m
0g
1g
5g
0g
1g
5g
a
50Hz，porosity 0.5
Fig.7 Temperature field  Fig.8 Temperature distribution
Fig.10 Temperature distribution
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Fig.9 Temperature field  
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The influence on temperature field
• Fig.3-Fig.8 show that with the increasing of the
acceleration, there is slightly change of the
temperature profiles. The operating frequencies also
have a small effect.
• Fig.9–Fig.12 show the temperature field
temperature distribution different acceleration
directions.
• Fig.13 and Fig.14 show the temperature field
temperature distribution when the porosity is
changed to 0.7.
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The influence on pressure field
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Fig.16 Pressure field Fig.17 Pressure waves at the inlet and outlet of regenerator
• Fig. 15, Fig.16 and Fig.17 show the pressure field and the pressure wave at the inlet
and outlet of the regenerator.
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